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Rfactor = 0.047; wR factor = 0.152; data-to-parameter ratio = 15.8. 



Data collection 

Oxford Xcalibur diffractometer 
Absorption correction: multi-scan 
(CrysAlis RED; Oxford 
Diffraction, 2009) 
r mi „ = 0.916, r m „ = 0.952 

Refinement 

R[F 2 > 2o(F 2 )] = 0.047 

wR(F 2 ) = 0.152 

5 = 1.08 

2506 reflections 

159 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



10437 measured reflections 
2506 independent reflections 
1947 reflections with / > 2cr(7) 
R„, = 0.019 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.43 e A~ 3 

Ap mi „ = -0.26 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


Nl-Hl-Ol' 


0.86 (2) 


2.42 (2) 


3.184 (2) 


148 (2) 



Symmetry code: (i) x + l,y, z. 



In the title compound, Ci 4 H 12 ClNO, the aromatic rings make a 
dihedral angle of 59.25 (5)°. The methyl group is disordered 
over two equally occupied positions. In the crystal, N— H- ■ O 
hydrogen bonds link the molecules into infinite C(4) chains 
running along the a axis. 

Related literature 

For preparation of the title compound, see: Gowda, Jyothi et 
al. (2003). For studies of the effects of substituents on the 
structure and other aspects of ./V-(aryl)amides, see: Bowes et al. 
(2003); Gowda et al. (2007); Saeed et al. (2010); of /V-(aryl)- 
methanesulfonamides, see: Jayalakshmi & Gowda (2004); of 
/V-(aryl)arylsulfonamides, see: Shetty & Gowda (2005); and of 
/V-chloroarylsulfonamides, see: Gowda, D'Souza & Kumar 
(2003). 



Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford 
Diffraction, 2009); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 
2002); software used to prepare material for publication: 
SHELXL97, PLATON (Spek, 2009) and WinGX (Farrugia, 1999). 
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Ministry of Education, grant No. 1/0679/11, and the Research 
and Development Agency of Slovakia, grant No. APVV-0202- 
10) and the Structural Funds, Interreg IIIA, for financial 
support in purchasing the diffractometer. VZR thanks the 
University Grants Commission, Government of India, New 
Delhi, for award of an RFSMS research fellowship. 




Experimental 

Crystal data 

C 14 H 12 ClNO 
M r = 245.70 
Triclinic, PI 
a = 5.3837 (3) A 
b = 7.7382 (5) A 
c = 15.0551 (8) A 
a? = 83.146 (5)° 
P = 80.436 (4)° 



y = 89.527 (5)° 
V = 614.03 (6) A 3 
Z = 2 

Mo Ka radiation 
li = 0.29 mm -1 
T = 295 K 

0.40 x 0.30 x 0.20 mm 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5681). 
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Af-(4-Chlorophenyl)-4-methylbenzamide 

V. Z. Rodrigues, V. Vrabel, B. T. Gowda and J. Kozisek 

Comment 

The amide and sulfonamide moieties are the constituents of many biologically significant compounds. As part of our studies 
on the substituent effects on the structures and other aspects of ^-(ary^-amides (Bowes et al., 2003; Gowda et al, 2007; 
Saeed et al, 2010), ^-(ary^-methanesulfonamides (Jayalakshmi & Gowda, 2004), A^aryfJ-arylsulfonamides (Shetty & 
Gowda, 2005) and N-chloro-arylsulfonamides (Gowda, D'Souza & Kumar, 2003), in the present work, the crystal structure 
of A r -(4-Chlorophenyl)-4-methylbenzamide, (I), has been determined (Fig. 1). 

In (I), the N — H and C=0 bonds are trans to each other. The two aromatic rings make a dihedral angle of 59.25 (5)°, while 
the central amide core -NH — C(=0)- group is twisted by 30.85 (8)° and 28.90 (9)° out of the planes of the 4-chlorphenyl 
and 4-methyphenyl rings, respectively. 

The methyl group is disordered over two equally occupied positions. 

In the crystal structure, intermolecular N — H-0 hydrogen bonds link the molecules into infinite chains running along 
the a-axis. Part of the crystal structure is shown in Fig. 2. 

Experimental 

The title compound was prepared according to the method described by Gowda, Jyothi et al. (2003). The purity of the 
compound was checked by determining its melting point. It was characterized by recording its infrared and NMR spectra. 
Plate-like colourless single crystals of the title compound were obtained by slow evaporation from an ethanol solution of 
the compound (0.5 g in about 30 ml of ethanol) at room temperature. 

Refinement 

All H atoms except the amide H atom were placed in calculated positions with C — H distances of 0.93 A (C aromatic), 0.96 
A (C methyl) and constrained to ride on their parent atoms. 

The methyl groups of the aromatic ring is disordered over two equally occupied positions rotated with respect to each 
other by 60°. 

The amide H atom was found in a difference map and it was refined isotropically with the N — H distance restrained to 
0.86 (2) A. The (7j S0 (H) values were set at 1.2(7 eq (C aromatic) and 1.5(7 eq (C methyl). 
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Figures 





Fig. 1 . Molecular structure of (I) with the atomic numbering scheme. Displacement ellipsoids 
are drawn at the 50% probability level. H atoms are represented as small spheres of arbitrary 
radii. 



Fig. 2. Packing view of the title compound. Molecular chains along a-axis are generated by 
N — H - 0 hydrogen bonds which are shown by dashed lines. H atoms have been omitted. 



iV-(4-Chlorophenyl)-4-methylbenzamide 



Crystal data 




C14H12CINO 


Z = 2 


M r = 245.70 


F(000) = 256 


Triclinic, PI 


D x = 1.329 MgirT 3 


a = 5.3837 (3) A 


Mo Ka radiation, X = 0.71073 A 


6 = 7.7382 (5) A 


Cell parameters from 2506 reflections 


c= 15.0551 (8) A 


6 = 4.2-26.4° 


a = 83.146 (5)° 


H = 0.29 mnT 1 


(3 = 80.436 (4)° 


7=295 K 


y= 89.527 (5)° 


Plate, colourless 


V= 614.03 (6) A 3 


0.40 x 0.30 x 0.20 mm 
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Data collection 



Oxford Xcalibur 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 0 pixels mm" 1 
co scans with k offsets 
Absorption correction: multi-scan 
(CrysAlis RED; Oxford Diffraction, 2009) 
r min = 0.916, T max = 0.952 
10437 measured reflections 



2506 independent reflections 

1947 reflections with I > 2o(7) 
^,= 0.019 

6 max = 26.4°, 6 mm = 4.2° 
h = -6^6 

k = -9^9 

/= -18^18 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.047 

wR(F 2 ) = 0.152 

S= 1.08 

2506 reflections 
159 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/[0 2 (F O 2 ) + (0.0853P) 2 + 0.1 59P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 
Ap m ax = 0.43eA" 3 
Apmin = -0.26 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement against ALL reflections. The weighted it-factor wR and goodness of fit S are based on F 2 , convention- 
al P-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > g(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and if- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 

x y z £/i so */£4 q Occ. (<1) 

CI 0.3445 (3) 0.2173 (2) 0.37996 (12) 0.0370 (4) 

C2 0.5596 (4) 0.1314 (2) 0.34609 (13) 0.0420(4) 

H2A 0.6694 0.0887 0.3849 0.050* 

C3 0.6132 (4) 0.1082 (3) 0.25559 (13) 0.0458 (5) 

H3A 0.7579 0.0499 0.2334 0.055* 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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1 "7*7 OA / 1 *7\ 

l / /.yu (1 I) 


/"^l 

CI — Cz — C3 — C4 


U.3 (3) 


C8 — C9 — C 1 U — C 1 1 




1 1 

1.1 (3) 


/^T P£ 

Cz — C3 — C4 — C5 


0.1 (3) 


pn n/i n i pit 
C9 — CIO — Cll — Clz 




A A 

-0.9 (3) 


r^i r^i r^/i r^l 1 
Cz — C3 — C4 — CI 1 


-i /9.y i (is) 


pn nn n i r^i a 

cy — cio — en — ci4 




1 *7A /; 

i /y.o (z) 


r^i r^^i r^c 

C3 — C4 — C5 — Co 


— 0.3 (3) 


nn n i ni n i 
C1U — Cll — Clz — C13 




A A /QA 
U.U (3) 


CI 1 — C4 — C5 — Co 


1 "70 /; A { 1 c\ 
1 /9.64 (15) 


n a n i ni n i 
C14 — Cll — Clz — C13 




1 *7A £ f n >\ 

i /y.j (z) 


f^A r^c r^/; r^i 
C4 — CD — Co — C 1 


U.i (i) 


n i ni ni pn 
Cll — Clz — C13 — Co 




0.7 (3) 


C2— CI— C6— C5 


0.0 (3) 


C9— C8— C13— C12 




-0.5 (3) 


Nl— CI— C6— C5 


176.55 (17) 


C7— C8— C13— C12 




-178.89 (17) 


Ol— C7— C8— C13 


27.7 (3) 


Ol— C7— Nl— Cl 




0.2 (3) 


Nl— C7— C8— C13 


-151.95 (18) 


C8— C7— Nl— Cl 




179.91 (16) 


Ol— C7— C8— C9 


-150.6 (2) 


C2— Cl— Nl— C7 




-150.90(19) 


Nl — C7 — C8 — C9 


29.7 (3) 


C6 — Cl— Nl — C7 




32.5 (3) 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H- 


Nl— Hl-Ol' 


0.86 (2) 


2.42 (2) 


3.184 (2) 


148 (2) 



Symmetry codes: (i) x+\,y, z. 
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